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Due Date for Funding Proposal: nfa 9. Purpose: Describe the objectives and hypotheses of the study and what you expect to learn or demonstrate:
The purpose of this study is to compare the effect of ingesting a high molecular weight carbohydrate solution to that of a commercially available low molecular weight carbohydrate solution post-exercise on the performance of a subsequent resistance training exercise bout. Taking previous studies into account, we hypothesize improved performance following ingestion of the high molecular weight carbohydrate solution compared to the low molecular weight solution.
10. Background: Describe the theory or data supporting the objectives of the study and include a bibliography of key references as applicable. During high intensity exercise the principle source of energy comes from carbohydrate, with most ofthis carbohydrate coming from muscle and liver glycogen [1, 2] . Since the body has limited stores of muscle and liver glycogen, the time to fatigue is directly related to initial level of glycogen reserves in the body. Factors that playa role in the rate of glucose use from exogenous carbohydrate intake include gastric emptying, intestinal absorption, form of carbohydrate, and amount of carbohydrate [3, 4] . Leiper, Aulin, & Soderlund [5] have shown that a high weight, low osmolality glucose polymer solution (500,000-700,000 g+mol 1) had a faster gastric emptying rate compared to a low molecular weight glucose solution (500 g*mor\ The same high molecular weight glucose polymer solution also had a faster glycogen re-synthesis rate compared to a low molecular weight solution (500 g*mor 1 ) [6] . It was hypothesized that since the high molecular weight, glucose polymer solution produced favorable rates of glycogen resynthesis, ingestion of such a solution may lead to an increase in exercise performance. Stephens, Roig, Armstrong, & Greeenhaff [7] found that work output on a cycle ergometer increased by an average of 10% when participants ingested the high molecular weight glucose polymer solution compared to a low molecular weight solution. Although this 10% increase in work output during an endurance performance time-trial is a significant finding, resistance exercise, highly anaerobic in nature, has yet to be analyzed using the same treatment variables. Twenty (n = 20) males between the ages of20 and 35 will be recruited for this study. Selection criteria includes 1) having at least 2 years resistance training experience to include the parallel back squat exercise at least once a week; 2) having reported no musculoskeletal injury within the previous 1 year period; and 3) not having consumed any nutritional or ergogenic supplements excluding protein (i.e. whey, casein) and/or a daily vitamin for the previous 6-week period.
12. Recruitment Procedure: Describe your recruitment strategies including how the potential participants will be approached and precautions that will be taken to minimize the possibility of undue influence or coercion. Include copies of the recruitment letters, leaflets, etc. in your submission. Participants will be recruited from the Dallas-Fort Worth area, Texas Christian University (TCU) campus and the surrounding community through word of mouth, fliers placed around campus and community, classroom announcements, and announcements placed in TCU newspapers, TCU Announce, and the social media. A copy of the recruitment flier has been included (see Appendix)
To prevent the possibility of undue influence or coercion, potential participants will be informed that participation is completely voluntary and that they can withdraw at any time without penalty. Additionally, potential student participants will not be recruited by their instructors.
13. Consenting Procedure: Describe the consenting procedure, whether participation is completely voluntary, whether the participants can withdraw at any time without penalty, the procedures for withdrawing, and whether an incentive (describe it) will be offered for participation. consent (e.g., cognitively impaired participants) or assent from minors and permission from parents of minors. All participants will be given the opportunity to read and ask questions prior to signing the approved consent form. Participation in this study is completely voluntary and participants may withdraw at any time by informing research personnel. Compensation will be offered for participation ($150). Surrogate consent or assent from minors will not be necessary as no vulnerable populations or minors will be recruited.
14. Study Procedures: Provide a chronological description of the procedures, tests, and interventions that will be implemented during the course of the study. Indicate the number of visits, length of each visit, and the time it would take to undergo the various tests, procedures, and interventions. If blood or tissue is to be collected, indicate exactly how much in simple terms. Flow diagrams may be used to clarify complex projects. Potential participants will fill out a medical history questionnaire (see appendix). Those meeting entry criteria will have their height and weight recorded, followed by determination of body composition using seven-site skinfold procedure. Participants will then complete preliminary testing consistingof a test of one-repetition maximum (lRM) during the parallel backsquat exerciseand maximalaerobic capacity (V02max).
One-repetition Maximum (1RM).
Participants' one-repetition maximum (lRM) will be determined during the performance of the parallel back squat exercise. Participants will report to the laboratory having refrained from any activity outside of daily living for at least 24 hours and no lower body training for the previous 48 hours. The progression strategy for lRM determination of the parallel back squat will be estimated from self-reported lRM. A dynamic warm up lasting approximately 8-10 minutes will be performed prior to lRM determination. Two warm up sets of 5 repetitions at 40-60% lRM separated by two minutes rest will be followed by a three minute rest period and one to two sets of 2-3 repetitions at a load corresponding to 60-80% lRM. Participants will then begin performing sets of 1 repetition of increasing weight for lRM determination. Three to five minutes rest will be provided between each successive attempt [8] . AlllRM determinations will be made within 3-5 attempts. Participants will be required to reach parallel in the parallel back squat exercise for an attempt to be considered successful as determined by a National Strength and Conditioning Association Certified Strength and Conditioning Specialist©. Foot placement and parallel depth will be recorded during testing to be used in subsequent experimental protocol.
Maximal Aerobic Capacity (\!02max).
Maximal aerobic capacity will be determined using a graded protocol conducted on a cycle ergometer ((Ergometer 894E, Monark, Vansbro, Sweden). Briefly, this test will consist of 3-min stages for the first 12 min, followed by 2-min stages thereafter until V02max is reached. The beginning power output will be 50 W, and will increase by increments of 50 W for each successive stage. Throughout the test, respiratory gas exchange will be measured using an open-circuit gas analysis system (True One, Parvo Medics, Sandy, Utah), and heart rate will be monitored using a telemetry system (Polar Electro E600, Polar Electro Inc, Lake Success, New York). The test will be considered valid if the participants achieve three of the following criteria: an age-predicted maximal heart rate, a respiratory exchange ratio of 1.10 or greater, an inability to maintain the prescribed pedal cadence, and a plateau in oxygen uptake with increased load [9] . The results ofthis test will be used to establish the subject's fitness level and to determine the exercise loads for the depletion ride.
After the preliminary testing, the participants will return to the laboratory three times, separated by one week, to complete the experimental trials in a randomly assigned order. Each experimental trial will take approximately 4 hours.
Experimental Protocol. On the day of the experimental protocol, participants will report to the laboratory between the hours of 0600 and 0900 having refrained from any activities outside of daily living for at least 24 hours and no lower body training for the previous 48 hours. Participants will be asked to eat a standardized dietary intake for the preceding 24 hours. This dietary intake will be recorded and analyzed (Food Processor, ESHA Research, Salem, OR) to ensure duplication for each 24-hour period prior to the experimental trials. A light breakfast will be consumed on the day of the protocol. An indwelling catheter will be inserted into a vein in the right arm after participants have been seated quietly for 10 minutes. The catheter will be kept patent by flushing with sterile saline (2-3 ml of 0.9% sodium chloride) injected into the portal site. An initial (baseline) blood sample (~3 mL) will be obtained prior to the depletion ride. The depletion ride will consist of riding for 60 min at 70% of 'il02max, followed by 6, 1-min sprints at 120% of 'il02max with 1-min rest intervals between each sprint. The protocol has been shown to result in a substantial depletion of muscle glycogen based on muscle biopsy analysis of the vastus latera lis [10].
Immediately following the sprints, a second 3-mL blood sample will be taken, after which the subjects will consume the test solution for that trial. The VIT and MAL treatments will be isocaloric based on body mass (~2.0 g • kg-1 carbohydrate) in one liter of solution. The CON condition will be a flavored, textured and colored water solution containing no calories. Participants will then rest in a supine position for 2 hours (recovery period) during which additional 3-mL blood draws will be taken every 10 min via the indwelling catheter.
Two hours after the consumption of the carbohydrate beverage, participants will perform a dynamic warm-up followed by 5 sets of 10 repetitions ofthe parallel back squat exercise with a load corresponding to 75%lRM with 3 minutes rest between sets. Participants will be asked to perform the concentric phase of the lift as explosively as possible. When the bar ceases to move or the participant pauses for more than 2 seconds in the extended position, the load will be reduced by 15 kg and the participant will continue. This will continue until all repetitions are performed. Total volume load will be calculated as the product of total weight lifted, total sets, and total repetitions (weight x sets x reps). A blood sample will be taken after the resistance exercise performance, and at 5, 10 and 15 minutes post. Based on the entire blood sampling protocol, a total of 45 mL of blood will be taken.
Data Analyses:
Describe how you will analyze your data to answer the study question.
All statistical analyses will be performed using SPSSV.20 (Chicago, IL) software. Study data will be analyzed by a two-factor analysis of variance (ANOVA) with repeated measures. The two factors will be "condition" with three levels (CON, MAL, and VIT), and "time" which will have multiple levels depending on the frequency of sampling. Data will be considered statistically significant when the probability of type I error is~0.05. A trend will be noted if the probability oftype I error is s 0.10. If a significant condition, time, and/or interaction alpha level is observed, Tukey's least significant differences (LSD) post-hoc analyses will be performed to determine where significance was obtained.
Potential Risks and Precautions to Reduce
Risk: Indicate any physical, psychological, social, or privacy risk which the subject may incur. Risk(s) must be specified. Also describe what measures have been or will be taken to prevent and minimize each of the risks identified. If any deception is to be used, describe it in detail and the plans for debriefing.
Risks of the blood sampling procedure include bruising, hematoma, dizziness, fainting, pain upon needle stick, and the remote risk of infection. These risks will be minimized by having trained personnel obtain blood samples using standard, sterile single use phlebotomy procedures. Subjects will be briefed on the care of the venipuncture-sampling site, and they will be told how to identify symptoms of infection, excessive bruising, or other problems that may develop at the site (stiffness or swelling). Proper disposal and handling techniques that follow standard blood-borne pathogen guidelines will be used for all biohazardous materials.
Risks associated with maximal strength testing and the resistance exercise performance component of the project include the possibility of muscle strains and/or pulls, delayed onset muscle soreness, and fatigue from the performance of resistance exercise. In addition, the risks associated with the squat exercise include dropping of the weight, causing injury to the participant. To minimize this risk, all exercises will be performed in a safety rack with safety bars in place to ensure participants do not reach an unsafe depth during the downward phase of the lift and that the weight does not injure them if they lose control ofthe bar. Further, participants will have experience with the lifts minimizing the risk associated with these procedures.
Risks associated with the testing for maximal aerobic capacity and the prolonged depletion ride include elevated heart rate, shortness of breath, light-headedness, fluid loss due to sweating, and the remote risk of a cardiovascular event. In general, the subjects in this study represent a low risk population based on their age and training status. Further, the screening of subjects via a comprehensive medical history questionnaire that has been developed will help reduce these risks by excluding those subjects who have obvious contra indications for strenuous exercise. Finally, risks will be reduced by following guidelines set forth by the American College of Sports Medicine and the National Strength and Conditioning Association for all testing procedures.
All research personnel will have current CPR and AED certification and will be familiar with procedures for summoning emergency medical service. There are no anticipated psychological consequences of participation in this study.
The participants will be blinded to the treatment they are on, and during initial orientation to the study when consent is obtained, they will not be told the composition of the three test solutions-they will be told that they will ingest three test solutions with varying types and amounts of carbohydrate, identified simply as treatments A, B & C. This is not deception in the sense that they will be told one thing when, in fact, something else is occurring; however, it is a withholding of information. At the end of the study when all trials are completed, the subjects will be debriefed. They will be told the composition of the test solutions, and the subject's performance and other relevant responses will be matched with the treatment.
17. Procedures to Maintain Confidentiality: Describe how the data will be collected, deidentified, stored, used, and disposed to protect confidentiality. If protected health information is to be re-identified at a later date, describe the procedure for doing so. All signed consents and hard data must be stored for a minimum of 3 years in a locked filing cabinet (and locked room) in the principal investigator's office, lab, or storage closet at TCU. Your professional society may recommend keeping the materials for a longer period of time. Data will be stored in a locked file cabinet for at least 3 years. Electronic data will be stored without identifiers on a password-protected computer. Only those investigators involved in data collection will have access to data. Data will be presented and published as means without any identifying information.
18. Potential Benefits: Describe the potential benefits of the research to the participants, to others with similar problems, and to society. Participants will receive $150 for their participation. Participants will also receive information related to their performance during the parallel back squat exercise and maximal aerobic capacity test. What is the purpose of the research? The purpose of this study is to compare the effect of post-exercise ingestion of solutions of varying molecular weight on the performance of a subsequent resistance training exercise bout.
Training for Protecting Human
How many people will participate in this study? Twenty (n = 20) males between the ages of 20 and 35 will be recruited for this study. Selection criteria includes 1) having at least 2 years resistance training experience to include the parallel back squat exercise at least once a week; 2) having reported no musculoskeletal injury within the previous 1 year period; and 3) not having consumed any nutritional or ergogenic supplements excluding protein (i.e. whey, casein) and/or a daily vitamin for the previous 6-week period.
What is my involvement for participating in this study? You will be asked to fill out a medical history questionnaire followed by determination of height, weight, and body composition by skin fold measurement. You will then complete preliminary testing consisting of a test of one-repetition maximum during the parallel back squat exercise and maximal aerobic capacity (V02max).
One-repetition Maximum (lRM).
Your one-repetition maximum (lRM) will be determined during the performance of the parallel back squat exercise. You will report to the laboratory having refrained from any activity outside of daily living for at least 24 hours and no lower body training for the previous 48 hours. The progression strategy for 1RM determination of the parallel back squat will be estimated from self-reported 1RM. A dynamic warm up lasting approximately 8-10 minutes will be performed prior to 1RM determination.
Two warm up sets of 5 repetitions at 40-60% 1RM separated by two minutes rest will be followed by a three minute rest period and one to two sets of 2-3 repetitions at a load corresponding to 60-80% 1RM. You will then begin performing sets of 1 repetition of increasing weight for 1RM determination. Three to five minutes rest will be provided between each successive attempt. All 1RM determinations will be made within 3-5 attempts. You will be required to reach parallel in the parallel back squat exercise for an attempt to be considered successful research personnel. This testing takes approximately 45 minutes.
Maximal Aerobic Capacity (li02max).
Maximal aerobic capacity will be determined using a graded protocol conducted on a cycle ergometer. Briefly, this test will consist of 3-min stages for the first 12 min, followed by 2-min stages thereafter until volitional exhaustion. Throughout the test, your breathing and heart rate will be monitored. The exercise portion of this test takes approximately 15 minutes.
After the preliminary testing, you will then return to the laboratory three times, separated by one week, to complete the experimental trials in a randomly assigned order.
Experimental Testing. On the day of the experimental testing, you will report to the laboratory between the hours of 6:00 am and 9:00 am having refrained from any activities outside of daily living for at least 24 hours and no lower body training for the previous 48 hours. You will be asked to eat a standardized dietary intake for the preceding 24 hours. A light breakfast will be prescribed (approx. 400 kcal). An indwelling catheter will be inserted into a vein in your right arm after you have been seated quietly for 10 minutes. An initial (baseline) 3 mL (approx. 2/3 tsp.) blood sample will be obtained prior to a cycling exercise bout. The cycling will consist of riding for 60 min, followed by 6, 1-min sprints with 1-min rest intervals between each sprint.
Immediately following the sprints, a second 3 mL blood sample will be taken, after which you will consume a liter (approx. 1 quart) of one of the test solutions. You will then rest in a supine position for 2 hours (recovery period) during which additional 3-mL blood draws will be taken every 10 minutes via the indwelling catheter.
Two hours after the consumption of the test solution, you will perform a dynamic warm-up followed by 5 sets of 10 repetitions of the parallel back squat exercise with a load corresponding to 75%lRM with 3 minutes rest between sets. A final blood sample will be taken after the resistance exercise test,S, 10, and 15 minutes post exercise. Based on the entire blood sampling protocol, a total of 45 mL of blood will be taken (for reference purposes, if you were to donate blood, you would have 500 mL blood removed). This testing takes approximately 4 hours.
How long am I expected to be in this study for and how much of my time is required? You will come to the lab a total of six times. On the first day, you will complete a medical history questionnaire and have your body composition determined that will take approximately 30 minutes. The second trip to the lab will consist of one repetition maximum (lRM) testing for the squat exercise that will take approximately 45 minutes. On the next trip, you will complete maximal aerobic capacity testing that will also take approximately 45 minutes for the entire visit. On the next three visits, you will do one of the experimental tests that will take approximately 4 hours each. The experimental testing will be separated by 7 days; thus, your total involvement will span approximately one month.
What are the risks of participating in this study and how will they be minimized? Risksof the blood sampling procedure include bruising, hematoma, dizziness, fainting, pain upon needle stick, and the remote risk of infection. These risks will be minimized by having trained personnel obtain blood samples using standard, sterile single use phlebotomy procedures. You will be briefed on the care ofthe venipuncture-sampling site, and how to identify symptoms of infection, excessive bruising, or other problems that may develop at the site (stiffness or swelling).
Risksassociated with maximal strength testing and the resistance exercise performance component of the project include the possibility of muscle strains and/or pulls, delayed onset muscle soreness, and fatigue from the performance of resistance exercise. In addition, the risks associated with the squat exercise include dropping of the weight, causing injury to you. To minimize this risk, all exercises will be performed in a safety rack with safety bars in place to ensure that you do not reach an unsafe depth during the downward phase of the lift and that you are not injured if you lose control of the bar.
Risks associated with the testing for maximal aerobic capacity and the prolonged depletion ride include elevated heart rate, shortness of breath, light-headedness, fluid loss due to sweating, and the remote risk of a cardiovascular event. In general, you are in a low risk population based on your age and training status. Further, the screening based on the comprehensive medical history questionnaire that has been developed by will help reduce these risks by excluding you if you have contraindications for strenuous exercise. Finally, risks will be reduced by following guidelines set forth by the American College of Sports Medicine and the National Strength and Conditioning Association for all testing procedures. All research personnel will have current CPRand AED certification and will be familiar with procedures for summoning emergency medical service.
What are the benefits for participating in this study? You will receive information related to your parallel back squat performance and your maximal aerobic capacity. In a final summary report, we will inform you of which test solution (these contain varying amounts and types of carbohydrate) produced the best results for you, individually, and for the group as a whole.
Will I be compensated for participating in this study? Compensation for this study is $150.
What is an alternate procedure(s) that I can choose instead of participating in this study? There is no alternate procedure. You may simply choose to not participate in the study.
How will my confidentiality be protected?
Data will be stored in a locked file cabinet for at least 3 years. Electronic data will be stored without identifiers on a password-protected computer. Only those investigators involved in data collection will have access to data. Data will be presented and published without any identifying information. 
PROTECTED HEALTH INFORMATION AUTHORIZATION FORM
Researchers from the study "Comparative effects of post-exercise ingestion of a high or low molecular weight solution on resistance exercise performance" would like your permission to use your health information which will be gathered as a part of this study.
The following health information will be gathered from you: Your health information may be shared with others who are working with the Teu researchers on this study, institutes that are paying for this study or involved in any other way, or as required by law. The names of these other researchers (include name, affiliation, and role in the study) or institutions (name and role in the study) are listed below.
The Teu researchers and other researchers who work with Teu will protect your health information in the following ways:
• Your health information will be kept private
• Your name or any other identifying information will not be made known
• Your health information may be shown in research papers or meetings without any information about you that will link it to you.
• Your health information will be given a special code for security Number of brothers ---Number of sisters ---Please list any health problems of siblings:
By signing below, I acknowledge that the above information is accurate to the best of my knowledge. If any information is falsified, I understand that I will be immediately dismissed from participation.
Signature: _ Date:
Car hydra n sista E er • I Volunteers needed to investigate the effects of a carbohydrate beverage on resistance exercise performance.
Study Details
We are seeking resistance trained males between the ages of 20 and 35 will be recruited for this study. Selection criteria includes 1) having at least 2 years resistance training experience to include the parallel back squat exercise at least once a week; 2) having reported no musculoskeletal injury within the previous 1 year period; and 3) not having consumed any nutritional or ergogenic supplements excluding protein (i.e. whey, casein) and/or a daily vitamin for the previous 6-week period.
You will receive $150 for participation in this study as well as information related to your performance during the back squat exercise and your maximal aerobic capacity.
Contact
For more information and/or to participate in the study, please contact Dr. Jonathan Oliver at (214)649-3887 or email at jonathan.oliver@tcu.edu
CITI Collaborative Institutional Training Initiative

